Evidence for the activation of two different Ca2+ channels during the egg jelly-induced acrosome reaction of sea urchin sperm.
The influx of Ca2+ and its subsequent intracellular increase are required for the acrosome reaction of sea urchin sperm to occur. Spermatozoa must undergo this reaction, which is triggered by the egg jelly, in order to fertilize the egg. Here, the egg jelly-induced Ca2+ influx mechanisms have been studied in sperm loaded with FURA-2 using Mn2+ under the assumption that this divalent ion is an indicator of Ca2+ influx through Ca2+ channels. Egg jelly induced the immediate entry of Ca2+ (mixing time 1 s), however; we found that the influx of Mn2+ increased after a lag time of 5 s. Nisol-dipine (a Ca2+ channel blocker) did not block the Mn2+ influx which was inhibited by 40 mM of external [K+], low Na+, and 5 mM of tetraethylammonium (a K+ channel blocker). These conditions also inhibited the alkalinization and the acrosome reaction. The inhibition of the Mn2+ influx could be overcome by increasing internal pH (pHi) with ammonium (10 mM). On the contrary the influx of Ca2+ during the first 5 s was not inhibited by any of the conditions indicated before, except by nisoldipine. These data could be explained by the activation of two different Ca2+ channels by egg jelly. The first one being a receptor-operator Ca2+ channel that opens when the receptor for egg jelly is occupied independently of the ionic conditions. The other one could be considered as a second messenger-operated Ca2+ channel that requires at least an increase in pHi to open.